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positive family history of asthma as a major asthma determinant and risk 

factor. (Valerio et.al, 2010)& (Holst et.al, 2020)& (Horaib et.al, 2018)& 

(Mao et.al, 2020). Asthmatic children with positive family history of 

asthma need more hospital admission in comparison with asthmatics 

without positive family history of asthma. (Valerio et.al, 2010)& (Abd 

Elmoneim et.al, 2013). Additionally, this study identified the passive 

smoking as an asthma determinant was high. A study published by Burke 

et.al was with agreement with this study results which suggested that 

following measures to protect children from passive smoking is very 

important (Burke et.al, 2012). This study reported the high risk of illiteracy 

especially in father as a risk factor of childhood asthma in Egypt. The 

illiteracy of parents as an asthma determinant and risk factor was 

significant in other published studies. (Al Ghamdi et.al, 2008)& 

(Mohamed et.al, 2018)& (Holst et.al, 2020). Asthma prevalence was 

increased with decreased father education, and asthma severity was 

increased with decreased maternal and parental education (Cesaroni et.al, 

2003). This study reported the protective effect of breast feeding as a risk 

factor of asthma. These results were with agreement with other studies 

which reported that the duration of breastfeeding was associated with 

reduced risk of asthma (a protective factor) for children aged between 5 

and 18 years, especially in medium and low- income countries. (Lodge 

et.al, 2015)& (Dogaru et.al, 2014). The most presenting symptoms of 

asthma were: wheezing, cough and dyspnea. An Egyptian study which 

published in 2022 reported the prevalence of wheezing was 87.8%, cough 

92.2%, and dyspnea 81.2% which were the most reported clinical 

presentation of asthma. (Ghonem, 2022). Another study from Poland 

reported that the prevalence of wheezing among asthmatic infants and 

preschoolers was 84.1%, dry cough 52.4% and dyspnea 60.3%. (Wypych- 

Ślusarska et.al, 2022). Prevention of asthma exacerbations is a primary 

goal of any asthma treatment and management program. This study 

identified many triggers for asthma excerptions. Some of these triggers 

were avoidable which by identifying and protecting asthmatic children 

from such triggers will lead to better asthma control. This study reported 

many factors such as dust exposure, odors, smoke, physical activity and 

certain foods. These results agreed with other published studies. (Wypych- 

Ślusarska et.al, 2022)& (Long, 2018)& (Zhang et.al, 2021)& (DiMango 

et.al, 2018). Another study from China reported the high prevalence of 

allergy to home dust mites among asthmatics. (Mao et.al, 2020) 

Additionally, this study identified cockroach as a risk factor for 

excerptions of childhood asthma. Another study reported that cockroach 

exposure was associated with unscheduled emergency department visits. 

(Rabito et.al, 2021) There was a strong association between cockroach and 

asthma morbidity as reported by various studies. (LeBeau et.al, 2021)& 

(Maciag& Phipatanakul, 2022) This study reported that the exposure to 

common cold/ infections is a risk factor for excerptions of asthma which 

was with agreement with other studies. (Olenec et.al, 2010)& (Busse et.al, 

2010). Contact with animals as a risk factor for excerptions of childhood 

asthma was identified by our study. Other studies reported the protective 

and inverse relation between early contact with animals in life and 

developing asthma. (Pechlivanis& Mutius, 2020)& (Ojwang et.al, 2020). 

In contrast, another study reported the association between contact with 

animal indoor and outdoor and asthma (Fernandes et.al, 2018). This study 

reported that winter season as a risk factor on asthma exacerbations and 

control in Egypt was obviously higher than. Winter season was the peak 

for increasing asthma symptoms and asthma exacerbation due to viral 

infection and cold weather while summer season was the lower as 

reported by other studies. (Koster et.al, 2011)& (Han et.al, 2009). Finally, 

this study reported that the total estimated prevlence of asthmatic children 

on regular treatment of asthma was only (19% with 95% CI= 11.7% to 

27.6%) which needs attention. Many factors were contributing in 

achieving asthma control such as asthma determinants, and presence of 

other diseases. There were factors related to the physician (following 

asthma treatment guidelines or not, patient assessment, etc.). 

Additionally, there were factors related to the patient such as 

sociodemographic factors, and environmental factors. Adherence to 

prescribed therapy is low in children and adolescents (30- 70%) (Kaplan& 

Price, 2020) In China, an epidemiological survey on asthma in children 

reported that the prevalence of asthmatic children using corticosteroid 

inhalers was 36.3% in 2010 and increased to 61.7%, in 2013. (Zhou& 

Hong, 2018). 

Childhood asthma requires long- term and continuous treatment. 

Follow up is very important step in asthma management. Conducting 

national survey for identifying asthma determinants, and developing 

national programs for asthma diagnosis and treatment is very important. 

This study strengths included that it identified many asthma determinants, 

asthma risk factors, presenting symptoms, and highlighted the importance 

of achieving asthma control through following guidelines, ensuring that 

asthmatic children were on regular asthma treatment and following up. 

Conclusion: 

There is a need for large scale research to evaluate low prevalence of 

asthmatic children on regular treatment and to identify reasons. This study 

recommended conducting Egyptian national survey for childhood asthma, 

developing national programs for diagnosis and management of childhood 

asthma, identifying avoidable asthma exacerbations risk factors, 

supporting breast feeding as a protective factor. 
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Item Included Studies Sample Size N Of Studies Random Model Effect CI Plotted Chart 

Abdallah (2012) 

Zedan (2009) 

Ismail (2017) 

ODD ratio: 2.136 1.602 to 2.850 

Yousef (2018) 

Mansour (2014) 
Relative risk: 1.474 1.279 to 1.698 

Abd El- Salam (2014) 

Mohammed (2015) 

El- Mashad (2015) 

Relative risk: 0.988 0.762 to 1.282 

Shaaban (2012) 

Abd El- Aal (2012) 

Passive 

Smoking 

Nabih (2015) 

5809 11 

Relative risk: 0.867 0.546 to 1.375 

Ahmed (2016) ODD ratio: 0.931 0.409 to 2.115 

Ismail (2017) Relative risk: 0.945 0.780 to 1.145 
Breast 

Feeding 

El- Mashad (2015) 

1843 3 

Relative risk: 2.690 1.418 to 5.104 

 
� Asthma Determinants: The pooled odd ratio of urban residency as a 

risk factor of childhood asthma in Egypt was 1.033 with (95% CI= 

0.790 to 1.349) which was higher than rural residency (Odd ratio= 

0.968, 95% CI= 0.741 to 1.265). while male gender as a risk factor of 

childhood asthma in Egypt was (Odd ratio= 1.223 with 95% CI= 

1.077 to 1.388) which was obviously higher than female gender (Odd 

ratio= 0.816, 95% CI= 0.717 to0.927). Positive family history of 

asthma as a risk factor of childhood asthma in Egypt is very high 

which was (Odd ratio= 12.4 with 95% CI= 5.789 to 26.565) and the 

relative risk was (RR= 5.019, with 95% CI= 2.825 to 8.918). Passive 

smoking as a risk factor of childhood asthma was (Odd ratio= 2.136 

with 95% CI= 1.602 to 2.850)= 55.25 to 86.28). Additionally, illiterate 

father as a risk factor of childhood asthma in Egypt was (Odd ratio= 

1.170 with 95% CI= 0.863 to 1.587) which was higher than illiterate 

mother (Odd ratio= 0.973, 95% CI= 0.685 to 1.382). Low social status 

as an asthma determinant and risk factor of childhood asthma in 

Egypt was (Odd ratio= 1.303 with 95% CI= 0.575 to 2.953) which was 

obviously higher than other social status (Middle and higher social 

status) (Odd ratio= 0.616, 95% CI= 0.204 to 1.858). Breast feeding as 

a risk factor of childhood asthma in Egypt was (Odd ratio= 0.931 with 

95% CI= 0.409 to 2.115). Furthermore, presence of other allergies as a 

risk factor of childhood asthma in Egypt was (Odd ratio= 4.503 with 

95% CI= 1.806 to 11.226) and the relative risk was (RR= 2.690, with 

95% CI= 1.418 to 5.104). This study estimated the total pooled 

prevalence of having cough as a symptom of asthma among 

asthmatics children in Egypt was (63.9% with 95% CI= 44.1% to 

81.5%), dyspnea (40.4%with 95% CI= 35.7% to 45.2%), and wheezing 

(80.1% with 95% CI= 34% to 99.9%). 

� Asthma Exacerbations Risk Factors: The total pooled prevalence of 

dust exposure as a risk factor for excerptions of childhood asthma was 

(70.4% with 95% CI= 60.3% to 79.6%), exposure to certain foods 

(48.2% with 95% CI= 34.557 to 61.987), odors (32.1% with 95% CI= 

24.216 to 40.544), physical activity (57.1% with 95% CI= 41.692 to 

71.910), smoke (64.2% with 95% CI= 48.853 to 78.186), cockroach 

(51.5% with 95% CI= 16.877 to 85.305), common cold/ infections 

(58.4% with 95% CI= 45.626 to 70.533), contact with animals (30.8% 

with 95% CI= 22.314 to 39.908). The total pooled prevalence of winter 

as a risk factor on asthma exacerbations and control in Egypt was 

(64.1% with 95% CI= 51.6% to 75.7%) which was obviously higher 

than the prevalence of summer (13.4%, 95% CI= 3.8% to 27.6%). 

� Asthmatic children on regular treatment of asthma: The total pooled 

prevalence of asthmatic children on regular treatment of asthma in 

Egypt was only (19% with 95% CI= 11.7% to 27.6%). 

Discussion: 

This study reported that urban residency as a risk factor of asthma in 

Egypt was higher than rural residency. These results are with agreement 

with other previously published studies internationally in other countries 

(Lawson et.al, 2011)& (Sibi et.al, 2002). Urbanization is a risk factors for 

asthma as a result of air pollution and exposure to chemicals due to 

industrialization. In contrast, other studies reported higher prevalence of 

asthma in rural areas (Oluwole et.al, 2018). Air pollution due to burn of 

dried plants, exposure to animals, lower rate of asthma diagnosis and low 

socioeconomic status are major determinants of asthma in rural 

communities. In addition, this study reported the higher risk of male 

gender than female gender as an asthma determinant. These results are 

with agreement with other previously published studies. (Kutzora et.al, 

2018) (Abd Elmoneim et.al, 2013). The exact reason for the high 

prevalence of male gender as an asthma determinant is not known but 

some explanations were reported. This may be due to the higher degree of 

bronchial lability in male gender and small airway in relation to lung size 

when compared to female gender. (Abdel- Baseer et.al, 2017) 

Controversially, other studies reported higher asthma prevalence in 

females especially during or after puberty. (Pignataro et.al, 2017)& 

(Horaib et.al, 2018) Furthermore, this study identified the positive family 

history of asthma as a determinant of asthma in Egypt was very high. 

These results were with agreement with other studies which reported 
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children was (7.19± 3.55). 

This is the first meta- analysis to identify the pooled estimate of 

prevalence of asthma in Egypt from 2000 to 2018 and it is the first to 

conduct a meta- analysis to identify and get the pooled estimate effect 

of the asthma risk factors, risk factors for asthma exacerbations, and 

treatment. 

This study identified and analyzed 12 risk factors for asthma, 3 of 

common asthma symptoms, 8 of risks of asthma execrations, seasonal 

effect on asthma, and the pooled estimate prevalence of using regular 

treatment for asthma. Table (1) summarized the characteristics of 

important identified risk factors and results of the meta- analysis. 

� Prevalence Of Asthma: Childhood Asthma prevalence in Egypt was 

estimated to be: (7.69% with 95% CI= 4.3% to 11.9%), with 

considerable heterogenicity (I2 inconsistency= 99.15, 95% CI= 98.92 

to 99.33, P= 0.0001). 

Table (1) characteristics and pooled estimate results of the meta- analysis 

Item Included Studies Sample Size N Of Studies Random Model Effect CI Plotted Chart 

Al- Qerem (2016) 

Abdallah (2012) 

Zedan (2009) 

Mansour (2014) 

El Sherbini (2016) 

Abd Elmoneim (2013) 

El- Mashad (2015) 

Meatty (2018) 

Asthma 

Prevalence 

Ahmed (2016) 

26704 9 Prevalence: 7.69% 4.334 to 11.907 

 

Asthma Determinants And Risk Factors 

Abdallah (2012) 

Ahmed (2016) 

ODD Ratio: 1.033 0.790 to 1.349 

Urban 

Ismail (2017) Relative risk: 1.026 0.913 to 1.153 

 
Mansour  (2014) 

Abd El-Salam (2014) 

ODD Ratio: 0.968 0.741 to 1.265 

El-Mashad (2015) 

Rural 

Shaaban (2012) 

4454 7 

Relative risk: 0.997 0.890 to 1.116 

 
Abdallah (2012) 

Zedan (2009) 

Ahmed (2016) 

ODD ratio: 0.816 0.717 to 0.927 

Ismail (2017) 

Yousef (2018) 

Female 

Gender 

Mansour (2014) 

Relative risk: 0.893 0.832 to 0.960 

Abd El- Salam (2014) 

Mohammed (2015) 

El- Mashad (2015) 

ODD ratio: 1.223 1.077 to 1.388 

Shaaban (2012) 

Abd El- Aal (2012) 

Male 

Gender 

Nabih (2015) 

7352 12 

Relative risk: 1.084 1.018 to 1.154 

 
Abdallah (2012) 

Zedan (2009) 

Ahmed (2016) 

ODD ratio: 12.401 5.789 to 26.565 

Mansour (2014) 

El- Mashad (2015) 

Shaaban (2012) 

Family 

History Of 

Asthma 

Nabih (2015) 

6885 7 

Relative risk: 5.019 2.825 to 8.918 
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Introduction: 

Bronchial Asthma (BA) is a global public health problem, in 

developed and developing countries which was underdiagnosed and 

undertreated and most asthma related death communally occurs in low 

income and lower- middle income countries (WHO, 2010). Asthma is 

reported to be one of the most common chronic disease in childhood 

impairing the quality of life and affecting the quality of life of their families 

and incurring high cost to the health care system and society (Global 

Strategy for asthma. Management and Prevention, 2016). In Egypt many 

school- based structures estimated that the prevalence of BA among school 

children ranged from 6.2% in Assuit city in upper Egypt (Abdualla et.al., 

2012) up to 46% in Cairo (Al Dhduh et.al., 2015). Risk Factors related to 

the development and expression of asthma included host and environment 

factors. The host risk factors included atopy status and family history of 

asthma (Subbarao et.al., 2009). 

In the susceptible host and a critical time of development, two major 

environment factors have emerged as the most important in the 

development, persistence and severity of asthma which are air borne 

allergens and viral respiratory infections. (D’Amato et.al, 2015). 

Meta- analysis is an epidemiological technique for amalgamating, 

summarizing and reviewing previous quantitative research, by using meta- 

analysis, a wide variety of questions can be investigated as long as a 

reasonable body of primary research studies exists. Selected parts of the 

reported results of primary studies are entered into a database and this 

meta- data is meta- analyzed in similar ways to work with other data 

(Higgins et.al., 2003 and Mostafa, 2016). 

The aim of this study was conducting meta- analysis study on the 

prevalence and asthma determinants, risk factors of bronchial asthma in 

children in Egypt. This is the first study of its nature, as there is no 

previously published study in this topic. 

Methods 

Type& Design: 

Meta- analysis of published literature about childhood asthma 

prevalence and risk factors in Egypt. 

Literature Search 

Three medical bibliographic databases (Medline, Scopus, and 

Cochrane Library) were searched from 2000 to 2018 according to study 

protocol. Search keywords were (Egypt, Asthma, Child, Risk factors, 

Determinants, Prevalence). Search Boolean was adjusted according to 

searched medical database. Manual search was performed in the 

references of retrieved papers. Among the studies retrieved in the search, 

duplicate studies were removed. The selection of studies that meet the 

inclusion/ exclusion criteria based on the abstracts was done, and then 

making the final selection of studies based on their full text. The selection 

of studies that meet the inclusion criteria (Participants were asthmatic 

children in Egypt, In English language, reporting prevalence and/ or 

determinants/ risk factors related to asthma, and full text can be accessed 

was done. 

Statistical Analysis: 

This study used the random effect model meta- analysis to get the 

pooled estimate prevalence with 95% Confidence Interval (CI), and odd 

ration (OR) with 95% CI. This study conducted a relative risk (RR) meta- 

analysis to get the probability of happening of an event as a pooled RR 

with 95% CI. Heterogeneity between studies was assessed using the I2 test 

and Cochrane Q test. A significance threshold of p< 0.05 was applied to 

the heterogeneity (I2). Furthermore, Egger's tests were used to test 

publication bias when there were at least 10 studies in a pooled analysis. 

The program (MedCalc statistical software, version 20) was used for all 

statistical analyses reported in this meta- analysis. 

Limitations: 

The limitations included the low number of published studies which 

indexed in selected medical databases such as Scopus and Medline. The 

sample size in some identified asthma determinants or risk factors was low 

which affected the generalization of results. Significant heterogenicity 

between some studies was found. 

Results: 

� Study Characteristics: PRISMA chart (Figure 1) illustrated the search 

process of this meta- analysis. The literature search was performed 

using Medline, Scopus, and Cochrane library databases and 203 

articles records were obtained. After removal of duplicates, screening 

of titles/ abstracts, and applying inclusion/ exclusion criteria 35 

articles were selected for full- text review. Finally, 23 articles such as: 

(Abdallah et.al., 2012)& (Mansour et.al., 2014)& (El- Mashad et.al., 

2015)& (Mohamed et.al., 2015)& (Meatty et.al., 2018) were included 

in this meta- analysis. Of the included 23 studies, 10 were case control 

studies, and 9 were cross sectional studies, 2 were observational, 1 was 

longitudinal, and 1 was retrospective study. The most common 

location of included studies was Cairo= 12 studies. Other Egyptian 

regions and location were also reported by included studies such as: 

Sohag, Beni Suef, Assiut, Menofia, Al Qalyobia, Dakahlia, Nile Delta 

region, Fayoum, and Dimietta. 

Figure (1) Prisma chart for search results 

� Overview of Results: This meta- analysis included 23 studies, with 

29854 participants from Egypt. The mean of age of included asthmatic 
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